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Fence Post Preservation
With Copper Naphthenate
BY THE COLD SOAKING METHOD

Figure I.

A well constructed treating vat.

Note the $itle braces and caulked· cracks.
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FENCE POST PRESERVATION WITH COPPER
NAPHTHENATE BY THE COLD SOAKING METHOD
By WARREN S. THOMPSON
The commercial use of copper naph-thenate as a wood preservative began in
this country during World War II with
treatment of lumber and timbers used in
military installations. This preservative
proved so satisfactory that many contrac-tors continued to produce copper naph-thenate and sell it under commercialized
names as a superior wood preservative.
Since that time, investigators have tested
posts and clear wood samples treated with
copper naphthenate to determine the mer-its of the preservative, and to compare it
with other well known, proven wood pre-servatives.
It is the purpose of this paper to sum-marize the results to date of one such
investigation conducted by the Depart-ment of Forestry of Mississippi Agricul-tural Experiment Station. It is well to
note that the service tests of copper naph-thenate-treated
sample posts in this experiment are not of sufficient duration to
indicate the unqualified success of the
preservative. However, certain inferences
will be made based upon the data collected thus far and upon the results obtained by other investigators.
During the fall and winter of 1950,
two size groups each of willow, cotton-wood, ironwood, pine, sweet gum, and
red oak, and one size group of post oak,

a total of 323 posts, were treated in a 5
percent solution of copper naphthenate
mixed in No. 2 fuel oil to an average net
retention of 6.44 pounds of preservative
per cubic foot of wood (Table 1). In
September, 1951, these posts were install-ed in a permanent fence line at the Coastal Plain Branch Experiment Station near
Newton, Mississippi. Untreated posts of
all species and size groups except cotton-wood and willow had been installed in
1948. Two size groups each of untreated
cottonwood and willow were installed at
this time.

In September, 1953, the second annual
inspection of these posts was made to de-termine their serviceability after two
years exposure. These data are presented
in Table 2.
Of the 323 treated posts installed, two
failed and nine showed signs of either
insect or rot damage. However, 55 per-cent of the infected posts were either
cottonwood or willow. Both of these species absorbed a sufficient quantity of
preservative, but showed very poor pene-tration and distribution when analyzed
following treatment. Additional tests of
these species employing pentachlorophen•ol and creosote indicate them to be un•satisfactory for treatment by the cold
soaking method.

Table I.

Average absorption of preservative by seven species of posts.
Absorption by size group
(Lbs./cu. ft.)
Small
Large
Average absorption
SPECIES
(2.5"•4.5")
( 4 .6"”--6.0"” )
' ”- ”
(Lbs./cu. ft.)
Willow ..
4.22
- - - ·············
···········
4.54
······· 4.85
Cottonwood .. .................................................. 6.05
6.74
6.40
____________________
Post Oak ...........................................................
6.47
.
6.47
~ __________________
8.58
7.13
Ironwood ..
·················
··· - -- - ______ 5.68
____
_ 5.44
6.45
5.94
Pine ..____
···__________________
· - -- - --·········
···················
__
______
8.32
7.60
Red Oak - -- · - ---·····
·····
·········· 6.87
______ 7.44
6.62
7.03
Sweet Gum - - - -··············
·················
______ 6.11
6.82
6.44
Mean .. ···············
- ·············
································
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Of 223 posts of ironwood, pine, post
oak, red oak and sweet gum treated in
this experiment, only one had failed at
the end of two years.
All of the untreated posts installed in
1948 had failed after less than three years
service, and only 18 of the 100 untreated
willow and cottonwood posts installed in
1951 were still serviceable. These 18 are
so heavily infected with rot and insect
damage that it is extremely doubtful that
any will remain serviceable for another
year. Results of these and other tests
that non-durable
conclusively
prove
woods exposed in an untreated condition
have service lives of less than three years
in Mississippi.

Treating Posts in Copper Naphthenate
The cold soaking method of treating
is advocated because the equipment re-quired is simple and relatively inexpen-sive. The method consists of placing
peeled and seasoned posts cut to the de-sired length, in a suitable container hold-ing a known amount of preservative so-lution until the posts have absorbed
enough to render the wood reasonably
immue to the agencies of deterioration.
This amount is of course dependent upon
the conditions to which the posts are to
be exposed, but in Mississippi a net re-tention of not less than six to eight

pounds of preservative per cubic foot of
wood is recommended.

Equipment Required
In addition to the preservative, all that

is actually essential is a container to hold
solution and posts during the treating
process. This container, or treating vat,
can be made of wood or metal, but must
and large enough to ac-be water-tight
commodate the longest po.ts to be treated.
A vat that will meet the requirements of
most operators is one 2' x 2' x 8' which
will hold 12 to 20 posts of average di-ameter and require 150 gallons of pre-servative solution initially. Such a vat
can be made with 112 board feet of
lumber and
2" x 12" tongue-and-groove
cross-braced with 2" x 4" 's to insure sta-bility. Before adding the solution, the
cracks should be caulked with tar and
cotton, red lead, or other suitable caulk-ing material and the vat soaked in water
for several days to "swell" the seasoned
lumber. Figure I shows a well construct-ed vat.
Conditioning Posts for Treatment
Preparing the posts for creatment is the
and laborous task
most time-consuming
of the entire operation; for not only must
they be freed of both outer and inner
bark, but they must also be permitted co
season to a moisture content considerably

experimental fence posts at second annual inspec-Condition of copper naphthenate-treated
tion.
Serviceable
Failed
_____ but damaged
Good
SPECIES
% I No. I %
No.
%
I Size group I No. in test I No. I
4
l
4
1
23
92
Willow - _____________
25
------------------------- s
___ L
100
Willow -_ _____
25
25
--------- ---------4
1
96
25
24
Cottonwood - __________
-------------------- s
12
3
88
_____
22
L
25
Cottonwood - --------------100
25
_____ _______ s
25
Post Oak ------------------------25
_______ s
100
25
Ironwood - ----------------4
______
24
96
25
___
L
Ironwood - ------------------100
25
25
Pine - _________ ___ ___ s
100
24
24
--------- — ______ L
Pine - ----------------------------100
25
25
---- _______ s
Sweet Gum ------------------100
25
____
25
L
Sweet Gum
4
I
96
24
23
s
Red Oak _______
12
3
88
22
25
----------- _____ L
Red Oak ----

Table 2.

FENCE POST PRESERVATION WITH COPPER NAPHTHENATE-COLD
—
SOAKING

below the fiber saturation point before
treatment. This usually requires from
four to six months, depending upon the
size of the posts and the season of the
year they are cut.
The most desirable time for cutting
and peeling is in late spring and early
summer because it is during this period
that the bark can be most easily removed.
With the possible exception of chemical
peeling of standing trees, the simplest and
most economical method of bark removal
available to the average landow~er is by
the use of one of three tools designed for
that purpose. A goose-neck hoe straight-ened as shown in Figure 2 is the most
common tool used for this task. The bark
is removed by running the blade of the
hoe up the post, removing a narrow strip
of bark each time. The number of posts
cut at one time should not exceed the
number that can be peeled within a peri-od of two or three days. Excessive delay
in peeling will increase the difficulty of
bark removal.
After peeling, the posts should be
stacked crib fashion as shown in Figure
3 and permitted to season to a moisture
content below the fiber saturation point.
This can most readily be determined by
weighing several posts of each species
when peeled and at intervals of one
month thereafter. When posts have lost
approximately one-third
of their original
weight, it can be assumed that the mois-ture content of all the posts is below the
fiber saturation point and that they will
take a satisfactory treatment.
Size and Species
The size of posts to treat is a matter
of choice on the part of the operator.
However, it is well to remember that
large posts are more time-consuming
in
the peeling and seasoning phases and are
more expensive to treat. Small posts,
while not suitable for corner and gate
posts, are entirely satisfactory m the
fence line. Although treatment of ma-terial smaller than two inches at the top

5

is not recommended, time and money
can be saved by treating material five
inches in diameter and smaller.
The species to treat is again a matter
of choice and convenience. Pine is the
most desirable post species, but usually
can be utilized more profitable through
other channels. Hickory, all of the 9aks,
gum, ironwood, bluebeech, and most oth-er species common to the South, with
the exception of cottonwood and willow,
take satisfactory treatments. Where possible, those species should be used that
cannot be utilized more profitably for
other purposes. However, the elements
of time and labor may dictate the choice
of species because hickory, ironwood, and
bluebeech are all difficult to peel and the
oaks are not so easily peeled as pine, gum,
and other "lose bark' species.
Preparation of Treating Solution
Copper naphthenate can be purchased in
dilute or concentrate form under commer-cialized names from many manufacturers
and dealers. However, to purchase in a
dilute or ready-to-use form adds to trans-portation costs because of the increased
volume. A concentrate mixed with No.
2 fuel oil in the ratio of 1 part concen-trate to IO parts fuel oil, by volume, to
give a 5 percent strength solution can be
purchased and has been found entirely
satisfactory. The mixing ratio is depen-dent upon the strength of the concen-trate. Table 3 gives the gallons of No.
2 fuel oil to be added to each gallon of
the most common strength concentrates
to obtain a 5 percent solution. To mix,
the fuel oil and concentrate are added to-gether in the proper ratio and agitated
until a uniform green color is obtained.
Table 3. Rate of dilution of copper naphthenate
concentrates with No. 2 fuel oil to obtain a 5
percent solution.
Concentrate Strength
Dilution Ratio
(%)
(gallons)
20
3.4 to J
40
8.1 to I
60
13.2 to I
80
18.6 to 1
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Treating Procedure

Peeling and seasoning posts in prepar-ation for treatment and the dilution of
the copper naphthenate concentrate to the
desired strength are important phases of
fence post treatment. Certainly the first
two are the most time-consuming.
How-ever, it is essential that a certain amount
of care be exercised in the actual treating
process if the desired results are to be
had. Foremost in importance is the ab-sorption of the proper amount of preser-vative by the posts to provide adequate
protection. The conventional method of
~alculating this quantity is on a pound-per-cubic-foot basis, which implies that
each cubic foot of wood must absorb a
predetermined number of pounds of pre-servative for protection. The amount of
copper naphthenate recommended is six
to eight pounds of the 5 percent solution

Figure 2.

Three tools used in peeling posts.

per cubic foot of wood. However, this
amount can be most easily calculated for
a group of posts if based on a volume
rather than a weight basis. One gallon
of the 5 percent strength solution weighs
about 7 pounds, the approximate amount
desired per cubic foot of wood. Each cu-bic foot treated should, therefore, absorb
about one gallon of the preservative. The
number of quarts of preservative required
to treat posts of different sizes is given
in Table 4.
Before treatment the posts must be
separated into groups according to speci_es
and size, since different species and dif-ferent sizes within a species do not ab-sorb the solution at the same rate. The
average diameter of each post is then
computed and Table 4 referred to for the
number of quarts of preservative solution
required. For example, if the first group
to be treated contains 20 posts 7 feet long

Goose-neck hoe (A) is the most commonly used.

FENCE POST PRESERVATION WITH COPPER NAPHTHENATE-COLD SOAKING

Figure 3.

Peeled fence posts crib stacked for rapid seasoning.

of the following diameters, the amount
of solution required for treatment would
be as shown below:
Post diameter
(ins.)
2.5
3.0
3.5

3.7

No. of posts
4
8

3
5

7

Total quarts required for group

Quarts
needed
4
10 2/3

6

10
30 2/3

The posts are then placed in the treal
ing vat and enough preservative added to
bring the level slightly above that of the
topmost post. A mark is made on the
side of the vat at this level and the
amount of preservative calculated to treat
the group is added. When the level of
the solution falls back to the mark, the
posts can be removed and placed m service.
Because of the wide vanatlon in the
rate of absorption caused by differences
in size and species, a time schedule can-not be followed in treating. The time
will vary from a few hours to several
days, necessitating frequent inspections of
the level of the preservative solution in

the treating vat.
Life Expectancy of Posts
The sample posts in the afore-mentioned experiment have been in service only
two years, thus limiting the inferences
that can be made concerning service life.
However, 90 percent of the clear wood
samples impregnated with a 5 percent solution of copper naphthenate and installed
in a service test area in South Mississippi
by the Forest Products Laboratory are
still serviceable after IO years exposure.
The experimental work of other reputa-ble agencies with this preservative indi-cates it to be satisfactory even under tht
most adverse service conditions. It can
be assumed, therefore, that properly peeled and seasoned posts, treated to a net
retention of six to eight pounds of tht
preservative per cubic foot, will remain
serviceable for an estimated 12 to 15
years, depending upon the uniformity of
distribution of the preservative in the
posts and the severity of the biotic condi-tions imposed by the service area.
Cost of Treatment
As in all other methods of wood pre--
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servation that require the removal of bark
before treatment, the time and labor re-quirements seem prohibitive at first con-sideration. However, the advantages of
a preservative treatment can be shown
quite readily.

to annual cost of 2 1/ 3c (36c divided by
15 years) for the treated. This repre-sents a saving of almost Sc per post per
year, which would amount to an apprec-iable sum on the average Mississippi farm.

Assuming a hourly wage rate 0£ $0.75,
the cost per post for all operations, in-cluding the prices of the preservative,
would be shown below. If the operator
did all of the work himself, the only actual cash outlay would be for the preser-vative.

The results to date of experimental
work with copper naphthenate indicate it
to be a satisfactory wood preservative,
which offers service lives of more than
10 years for material properly treated
when exposed to conditions favoring de-cay.

Item

The method of treatment employed
with the preservative that can be most
readily used on the farm is the cold soak-ing method. Although this method has
the disadvantage of being laborous and
time-consuming,
it increases the service
life of nondurable woods several times
and permits the utilization for fence posts
of those species common to Mississippi
that frequently create a management
problem in farm woodlots.

Preservative
Labor for
Cutting and hauling
Peeling
Treating
Placing and attaching wire

Cost per post
(cents)

Total cost of in stalled post _________________
------

6

14
8
2
6
36 cents

Since posts suitable for treatment by
cold soaking method can usually be ob-tained from trees that do not have a pros-pective value for other uses, no stumpage
price is included in the above costs.
The total cost of an untreated post, in-cluding placing and attaching wire,
would be the same as that for the treated,
minus the labor cost of peeling and treat-ing, and the price of the preservative, or
about 20c. Assuming a service life of
two years for untreated posts, the annual
cost per post would be 10c, as compared
Table 4.
Post dia.
(in.)

Summary

Based on an estimated service life of
15 years, posts properly treated with cop-per naphthenate cost about 2 1/ 3c per
year, as compared to a cost for untreated
posts of 10c per year.
While the research reported here was
concerned entirely with copper napthe-natc, there are several other good preser-vatives which are recommended for treat-ing fence posts.

Volume of preservative solution required for treatment of posts of different sizes.
Length of posts (ft.)
5 -___________ 6

7

_______ 8
9
10
Quarts of preservative required per post 1
2.5
2/3
2/3
I
1
1 1/3
1 1/3
3.0
I
I 1/3
I 1/3
I 2/3
I 2/3
2
3.5
1 1/3
1 2/3
2
2
2 1/3
2 2/3
4.0
I 2/3
2
2 It3
2 2/3
3
3 1/3
4.5
2 1/3
2 2/3
3
4
3 2/3
4 1/3
5.0
2 2/3
3 1/3
3 2/3
4 1/3
5
5 1/3
5.5
3 1/3
4
4
5 1/3
6
6 2/3
6.0
4
4 2/3
5 1/3
6 1/3
7
8
6.5
4 2/3
5 1/3
6 J /3
7 1/3
8 1/3
9 1/3
1 Based on a retention of 7.2 lbs. per cubic foot.

